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1
TRAFFIC CONTROL DEVICE DETECTION

BACKGROUND

Drivers constantly encounter traflic control devices when
driving on public roads. The locations of traflic control
devices change as driving conditions change. For example,
the number of tratlic lights and stop signs 1s proportional to
the amount of traflic that flows through a particular area.
Databases are sometimes used to list the locations of traflic
control devices. The databases must be updated each time a
traflic control device 1s placed at or removed from a par-

ticular intersection.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1llustrates an example vehicle with a system that
can detect trailic control devices.

FIG. 2 1s a block diagram showing example components
of the system that may be incorporated into the vehicle of
FIG. 1.

FIG. 3 1s a flowchart of an example process that may be
executed by the system of FIG. 2 to detect traflic control
devices.

FIG. 4 1s a flowchart of an example process that may be
executed by the system of FIG. 2 to alert the driver of the
host vehicle of an upcoming tratlic control device.

DETAILED DESCRIPTION

There are many reasons drivers do not adhere to traflic
control devices such as stop signs and traflic hghts For
example, a driver may not be aware that a traflic control
device has been placed at a particular intersection, causing
the driver to inadvertently enter the intersection without
right-of-way. Even 1f a trailic control device 1s well estab-
lished at a particular intersection, a distracted driver may not
see the traflic control device. Some traflic control devices are
hidden by, e.g., trees or bridges.

An example vehicle, referred to below as the “host
vehicle”, may incorporate a vehicle system that can predict
the locations of traflic control devices and warn the driver of
the host vehicle of an upcoming trailic control device. An
example vehicle system includes a speed sensor that mea-
sures a speed of a host vehicle and a processing device
programmed to compare the speed to a speed threshold. The
processing device 1s further programmed to determine an
amount of time the speed 1s below the speed threshold. The
processing device detects the potential presence of a traflic
control device based on the amount of time the speed 1is
below the speed threshold.

For instance, 11 the host vehicle was travelling less than 25
mph and stopped at an intersection for, e.g., a few seconds,
the processing device may determine that the host vehicle
was stopped by a stop sign. If, however, the host vehicle was
travelling approximately 45 mph and stopped at an inter-
section for, e.g., 30 seconds or so, the processing device may
determine that the host vehicle was stopped by a trathic light.
The location of each detected potential traflic control device
may be stored 1n a database, and 1n some 1nstances, shared
with other vehicles. Upon repeated traversals through the
location, the existence of the traflic control device 1s either
1s supported by the new detection, or not supported 1if
evidence 1s not detected.

The elements shown may take many different forms and
include multiple and/or alternate components and facilities.
The example components illustrated are not intended to be
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2

limiting. Indeed, additional or alternative components and/
or implementations may be used.

As 1illustrated 1n FIG. 1, a host vehicle 100 includes a
system 1035 that can detect the presence of traflic control
devices such as stop signs, speed bumps, trathic lights, etc.
For example, based on the amount of time the host vehicle
100 1s travelling below a particular speed (1.e., a speed
threshold), especially if the host vehicle 100 comes to a
complete stop, belore accelerating, and the recent maximum
speed of the host vehicle 100, the system 105 can determine,
with some reliability, whether the host vehicle 100 was
stopped at a stop sign, traflic light, slowed down because of
a speed bump or train tracks, or was stopped by another
tratlic control device.

In some 1nstances, the host vehicle 100 can communicate
with a remote server 110. The remote server 110 may include
a location database that that relates the presence of a traflic
control device to a particular location. In some 1nstances, the
location database further 1dentifies the type of tratii

ic control
device at each location. The location database may also or
alternatively be stored in the host vehicle 100 1n an on-board
memory device 130 (see FIG. 2). The system 105 may use
the location database to determine whether a traflic control
device 1s along the route of the host vehicle 100. Moreover,
the system 105 may update the location database as new
traflic control devices are discovered or removed from
particular locations. By storing the location database in the
remote server 110, the location database may be updated and
accessed by multiple vehicles.

Although illustrated as a sedan, the host vehicle 100 may
include any passenger or commercial automobile such as a
car, a truck, a sport utility vehicle, a crossover vehicle, a van,
a minivan, a taxi, a bus, etc. In some possible approaches,
the host vehicle 100 1s an autonomous vehicle configured to
operate 1n an autonomous (e.g., driverless) mode, a partially
autonomous mode, and/or a non-autonomous mode.

As shown 1n FIG. 2, the system 105 may include a user
interface device 115, a navigation system 120, a communi-
cation interface 125, a memory device 130, a speed sensor
135, and a processing device 140.

The user interface device 115 may include a device
programmed to present information to a user, such as a
driver, during operation of the host vehicle 100. Moreover,
the user interface device 115 may be programmed to receive
user inputs. Thus, the user interface device 115 may be
located 1n the passenger compartment of the host vehicle
100. In some possible approaches, the user mterface device
115 may include a touch-sensitive display screen. The user
interface device 115 may be programmed, therefore, to
present a tratlic control alert to a driver of the host vehicle
100. The traflic control alert may indicate the presence of an
upcoming traflic control device along the route of the host
vehicle 100. Thus, using the user interface device 115, the
driver of the host vehicle 100 may be warned of an upcom-
ing traflic control device.

The navigation system 120 may be configured to deter-
mine a current location of the host vehicle 100. The navi-
gation system 120 may include a Global Positioning System
(GPS) recerver configured to triangulate the position of the
vehicle relative to satellites or terrestrial based transmitter
towers. The navigation system 120, therefore, may be con-
figured for wireless communication. The navigation system
120 may be further configured to develop routes from the
current location to a selected destination, as well as display
a map and present driving directions to the selected desti-
nation via, e.g., a user interface device 115. In some
instances, the navigation system 120 may develop the route
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according to a user preference. Examples of user preferences
may include maximizing fuel efl

iciency, reducing travel
time, travelling the shortest distance, or the like.

The communication interface 125 may be configured to
facilitate wired or wireless communication between the
components of the host vehicle 100 and other devices, such
as the remote server 110 or even another vehicle when using,
¢.g., a vehicle-to-vehicle communication protocol. The com-
munication interface 125 may be configured to receive
messages from, and transmit messages to, a cellular provid-
er’s tower and the Service Delivery Network (SDN) asso-
ciated with the vehicle that, in turn, establishes communi-
cation with a user’s mobile device such as a cell phone, a
tablet computer, a laptop computer, a fob, or any other
clectronic device configured for wireless communication via
a secondary or the same cellular provider. Cellular commu-
nication to the telematics transceiver through the SDN may
also be mitiated from an internet connected device such as
a PC, Laptop, Notebook, or WiF1 connected phone. The
communication interface 125 may also be configured to
communicate directly from the vehicle to the user’s remote
device or any other device using any number of communi-
cation protocols such as Bluetooth®, Bluetooth® Low
Energy, or WiF1. An example of a vehicle-to-vehicle com-
munication protocol may include, e.g., the dedicated short
range communication (DSRC) protocol. Accordingly, the
communication interface 125 may be configured to receive
messages from and transmit messages to a remote server 110
or other vehicles.

The memory device 130 may include any device that can
store data 1n digital form. The memory device 130 may
include the location database, discussed above, that relates
the presence of a ftraflic control device to a particular
location. In some 1nstances, the location database further
identifies the type of trail

ic control device at each location.
The memory device 130 may make the information stored 1n
the location database accessible to other components of the
system 103, such as the user interface device 115, a navi-
gation system 120, a communication interface 125, or pro-
cessing device 140.

The speed sensor 135 may include any number of devices
configured to measure a speed of the host vehicle 100. The
speed sensor 135 may measure the speed of the host vehicle
100 based on outputs from other sensors such as the speed-
ometer, a wheel speed sensor 135, a sensor measuring
engine shait rotations, etc. Alternatively, the speed sensor
135 may calculate the speed of the host vehicle 100 based
on, €.g., signals output by the navigation system 120.
Regardless of how the speed of the host vehicle 100 1is
determined, the speed sensor 135 may output a speed signal
representing an instantaneous speed of the host vehicle 100.

The processing device 140 may include a computing
device programmed to compare the instantaneous speed
represented by the speed signal to a speed threshold. If the
speed of the host vehicle 100 falls below the speed thresh-
old, the processing device 140 may begin incrementing a
counter at period intervals. The processing device 140 may
cease counting when the instantaneous speed exceeds the
speed threshold. The processing device 140 may be pro-
grammed to determine whether a traflic control device is
present from the amount of time that the istantaneous speed
of the host vehicle 100 was below the speed threshold. The
processing device 140 may further consider the recent
maximum speed of the host vehicle 100 when determinming,
the type of traflic control device. For example, if the host
vehicle 100 stopped at an intersection for a few seconds, and
the recent maximum speed of the host vehicle 100 was at or
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below 25 mph, the processing device 140 may be pro-
grammed to determine that the host vehicle 100 stopped at
a stop sign. If the host vehicle 100 stopped at an intersection
for a longer period of time, such as at least 20 seconds, and
was recently traveling faster than, e.g., 30 mph, the process-
ing device 140 may be pro grammed to determine that the
vehicle stopped at a traflic light.

Using outputs of other sensors, the processing device 140
may be programmed to detect other types of traflic control
devices. For example, the processing device 140 may deter-
mine whether the host vehicle 100 slowed down because of
a speed bump based on, e.g., the output of an accelerometer.
The processing device 140 may determine whether the host
vehicle 100 slowed down due to railroad tracks based on,
¢.g., the output of the navigation system 120.

When the presence of a traflic control device has been
detected, the processing device 140 may be programmed to
update the memory device 130, and 1n partlcular the location
database, with the presence of the traflic control device, the
location of the host vehicle 100 at the time the traflic control
device 1s detected, and the type of traflic control device.
Thus, the processing device 140 may associate the presence
of a traflic control device to the present location of the host
vehicle 100 at the time the host vehicle 100 was stopped. To
prevent incorporating false positives mto the location data-
base—that 1s, locations where no traflic control device
actually exists—the processing device 140 may be pro-
grammed to only update the location database after a par-
ticular trathic control device has been 1dentified at a particu-
lar location a minimum number of times. For instance, the
processing device 140 may be programmed to update the
location database only after a traflic control device has been
observed at a particular location, e.g., at least ten times.
Theretfore, as discussed 1n greater detail below, the location
database may include a histogram record. Aggregating the
data to a histogram record may prevent the location
database from being immediately updated when a new traflic
control device i1s detected, or an existing traflic control
device 1s not detected, unless the change has been noted on
multiple occasions.

Moreover, as the host vehicle 100 approaches a previ-
ously observed traflic control device, the processing device
140 may command the user interface device 115 to present
the tratlic control alert to the driver. In some instances, the
processing device 140 may command the user interface
device 115 to prompt the driver to confirm whether or not the
traflic control device actually exists at the detected location.
The response provided by the drniver may further help
prevent false positives from being incorporated into the
location database.

If the location database 1s also or alternatively stored 1n
the remote server 110, the processing device 140 may
transmit updates to the remote server 110 via the commu-
nication interface 125. Further, the processing device 140
may be programmed to query the location database stored in
the remote server 110 for updates including traflic control
devices at particular locations detected by other vehicles. In
some 1nstances, the processing device 140 may be pro-
grammed to query the location database any time the host
vehicle 100 approaches a particular intersection. The pro-
cessing device 140 may further command the communica-
tion mterface 1235 to transmit the amount of time the host
vehicle 100 was stopped at the location to the remote server
110. In some 1nstances, the processing device 140 may
turther command the communication interface 123 to trans-
mit the recent maximum speed of the host vehicle 100. The
remote server 110 may use such information, as well as
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information received from other vehicles, to determine
whether a traflic control device 1s present at a particular
location. Moreover, the remote server 110 or processing
device 140 may use, e.g., the posted speed limit instead of
the recent maximum speed ol the host vehicle 100 to
determine the type of traflic control device present at a
particular location.

FIG. 3 1s a flowchart of an example process 300 that may
be executed by the system 105 to detect traflic control
devices 1n the path of the host vehicle 100. The process 300
may be iitiated when the host vehicle 100 1s turned on.

At block 305, the speed sensor 135 may measure a speed
of the host vehicle 100. The speed sensor 135 may measure
the speed of the host vehicle 100 based on outputs from
other sensors such as the speedometer, a wheel speed sensor
135, a sensor measuring engine shaft rotations, etc. Alter-
natively, the speed sensor 135 may calculate the speed of the
host vehicle 100 based on, e.g., signals output by the
navigation system 120.

At decision block 310, the processing device 140 may
compare the speed measured by the speed sensor 1335 to a
speed threshold to determine whether the speed 1s above or
below the speed threshold. The speed threshold may be
relatively low, such as, e.g., 10 mph or lower. If the
measured speed 1s above the speed threshold, the process

300 may continue at block 3135. If the measured speed 1s
below the speed threshold, the process 300 may continue at
block 325.

At decision block 315, the processing device 140 may
determine whether the current vehicle position 1s included 1n
the location database. The processing device 140 may query
the location database for the current vehicle position. Inclu-
sion 1 the location database may indicate that a traflic
control device 1s near the host vehicle 100. If the present
vehicle location 1s 1n the location database, the process 300
may continue at block 320.

At block 320, the processing device 140 may determine
the recent maximum vehicle speed of the host vehicle 100.
The process 300 may proceed to block 335 once the recent
maximum vehicle speed has been determined.

At block 325, the processing device 140 may determine
the amount of time the speed 1s below the speed threshold.
For instance, to determine the amount of time below the
speed threshold, the processing device 140 may begin incre-
menting a counter at periodic intervals. The processing
device 140 may cease counting when the instantaneous
speed exceeds the speed threshold. The amount of time the
host vehicle 100 1s traveling below the speed threshold may
be recorded in the memory device 130 along with other data,
such as the current position of the host vehicle 100, the
heading of the host vehicle 100, and possibly other data.

At block 330, the processing device 140 may add the
amount of time recorded at block 325 to a histogram record
stored 1n the memory device 130. By incorporating the
amount of time recorded to a histogram record, the presence
of traflic control devices may be detected over time, result-
ing 1 fewer false positive traflic control device detections.

At block 335, the processing device 140 may analyze the
histogram record and possibly other data, such as the recent
maximum vehicle speed, stored in the memory device 130.
The processing device 140 may analyze such data to deter-
mine whether a traflic control device 1s present at the current
or upcoming location of the host vehicle 100. If block 335
1s executed by way of block 330, block 335 may be used to
1dent1fy the presence of a new traflic control device. If block
335 1s executed by way of block 320, however, block 335
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6

may be used to determine that a previously discovered tratlic
control device has been removed from that location.

At decision block 340, the processing device 140 may
determine whether a tratlic control device 1s present. The
presence ol a traflic control device may be based on the
histogram record, e.g., the amount of time the host vehicle
100 travels below the predetermined threshold. Moreover,
because the time below the speed threshold 1s stored in the
histogram record, the presence of the traflic control device
may be based on an aggregate number of times the process-
ing device 140 has determined that the host vehicle 100 has
stopped or slowed down at a particular location for a
predetermined minimum number of times. If the traflic
control device 1s detected, the process 300 may continue at
block 345. Otherwise, the process 300 may return to block
305.

At block 345, the processing device 140 may determine
the type of tratlic control device detected. The type of traflic
control device may be based on, ¢.g., the amount of time the
speed of the host vehicle 100 was below the predetermined
threshold, a recent maximum speed of the host vehicle 100,
or both. For instance, 1f the host vehicle 100 was travelling
less than 25 mph and stopped at an intersection for, e.g., a
tew seconds, the processing device 140 may determine that
the host vehicle 100 was stopped by a stop sign. If, however,
the host vehicle 100 was travelling approximately 45 mph
and stopped at an intersection for, e.g., 30 seconds or so, the
processing device 140 may determine that the host vehicle
100 was stopped by a traflic light.

At block 350, the processing device 140 may determine a
location of the traflic control device. The location may be
determined from the location of the host vehicle 100 at the
time the speed of the host vehicle 100 was below the
predetermined threshold. The location of the host vehicle
100 may be determined from an output of the navigation
system 120, and the processing device 140 may associate the

location output by the navigation system 120 to the location
of the trafh

ic control device.

At block 355, the processing device 140 may store the
location of the trathic control device 1n the location database.
The location database may be stored locally 1n the on-board
memory device 130 of the host vehicle 100 or the remote
server 110.

The process 300 may return to block 305 so that addi-
tional traflic control devices may be discovered. The process
300 may continue to execute so long as the host vehicle 100
1s turned on.

FIG. 4 15 a tlowchart of an example process 400 that may
be executed by the system 103 to alert the driver of the host
vehicle 100 of an upcoming traflic control device. The
process 400 may be initiated when the host vehicle 100 1s
turned on.

At block 4035, the processing device 140 may determine a
present location of the host vehicle 100. The present location
may be based on signals output by the navigation system
120.

At block 410, the processing device 140 may query the
location database for traflic control devices near the host
vehicle 100. This may include querying the location data-
base for traflic control devices within a predetermined radius
of the host vehicle 100 or along a route generated by the
navigation system 120. The processing device 140 may
query the location database stored in the on-board memory
device 130 or the remote server 110.

At decision block 415, the processing device 140 may
determine whether a traflic control device i1s near the host
vehicle 100. The processing device 140 may make such a




US 10,088,322 B2

7

determination based on the result of the query at block 410.
If a traffic control device i1s near the host vehicle 100, the
process 400 may continue at block 420. Otherwise, the
process 400 may return to block 405.

At block 420, the processing device 140 may generate and
output a traflic control alert. The traflic control alert may be
output to the user interface device 115 and presented to the
driver. The traflic control alert may, therefore, warn the
driver of the upcoming tratlic control device.

The process 400 may return to block 405 after the driver
has been alerted of the upcoming traflic control device. The
process 400 may continue to execute until the vehicle 1s
turned off.

In general, the computing systems and/or devices
described may employ any of a number of computer oper-
ating systems, including, but by no means limited to, ver-
sions and/or varieties of the Ford Sync® operating system,
the Microsoit Windows® operating system, the Unix oper-
ating system (e.g., the Solaris® operating system distributed
by Oracle Corporation of Redwood Shores, Calif.), the AIX
UNIX operating system distributed by International Busi-
ness Machines of Armonk, N.Y., the Linux operating sys-
tem, the Mac OSX and 10S operating systems distributed by
Apple Inc. of Cupertino, Calif., the BlackBerry OS distrib-
uted by Blackberry, Ltd. of Waterloo, Canada, and the
Android operating system developed by Google, Inc. and the
Open Handset Alliance. Examples of computing devices
include, without limitation, an on-board vehicle computer, a
computer workstation, a server, a desktop, notebook, laptop,
or handheld computer, or some other computing system
and/or device.

Computing devices generally include computer-execut-
able 1nstructions, where the istructions may be executable
by one or more computing devices such as those listed
above. Computer-executable instructions may be compiled
or interpreted from computer programs created using a
variety of programming languages and/or technologies,
including, without limitation, and either alone or 1n combi-
nation, Java™, C, C++, Visual Basic, Java Script, Perl, efc.
In general, a processor (e.g., a MICroprocessor) receives
instructions, €.g., from a memory, a computer-readable
medium, etc., and executes these instructions, thereby per-
forming one or more processes, including one or more of the
processes described herein. Such instructions and other data
may be stored and transmitted using a variety of computer-
readable media.

A computer-readable medium (also referred to as a pro-
cessor-readable medium) includes any non-transitory (e.g.,
tangible) medium that participates in providing data (e.g.,
instructions) that may be read by a computer (e.g., by a
processor of a computer). Such a medium may take many
forms, including, but not limited to, non-volatile media and
volatile media. Non-volatile media may include, ifor
example, optical or magnetic disks and other persistent
memory. Volatile media may include, for example, dynamic
random access memory (DRAM), which typically consti-
tutes a main memory. Such instructions may be transmitted
by one or more transmission media, including coaxial
cables, copper wire and fiber optics, including the wires that
comprise a system bus coupled to a processor of a computer.
Common forms ol computer-readable media include, for
example, a floppy disk, a tlexible disk, hard disk, magnetic
tape, any other magnetic medium, a CD-ROM, DVD, any
other optical medium, punch cards, paper tape, any other
physical medium with patterns of holes, a RAM, a PROM,
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an EPROM, a FLASH-EEPROM, any other memory chip or
cartridge, or any other medium from which a computer can
read.

Databases, data repositories or other data stores described
herein may include various kinds of mechanisms for storing,
accessing, and retrieving various kinds of data, including a
hierarchical database, a set of files 1 a file system, an
application database in a proprietary format, a relational
database management system (RDBMS), etc. Each such
data store 1s generally included within a computing device
employing a computer operating system such as one of those
mentioned above, and are accessed via a network 1n any one
or more of a variety of manners. A file system may be
accessible from a computer operating system, and may
include files stored 1n various formats. An RDBMS gener-
ally employs the Structured Query Language (SQL) 1n
addition to a language for creating, storing, editing, and
executing stored procedures, such as the PL/SQL language
mentioned above.

In some examples, system elements may be implemented
as computer-readable 1nstructions (e.g., software) on one or
more computing devices (e.g., servers, personal computers,
etc.), stored on computer readable media associated there-
with (e.g., disks, memories, etc.). A computer program
product may comprise such instructions stored on computer
readable media for carrying out the functions described
herein.

With regard to the processes, systems, methods, heuris-
tics, etc. described herein, 1t should be understood that,
although the steps of such processes, etc. have been
described as occurring according to a certain ordered
sequence, such processes could be practiced with the
described steps performed 1n an order other than the order
described herein. It further should be understood that certain
steps could be performed simultaneously, that other steps
could be added, or that certain steps described herein could
be omitted. In other words, the descriptions of processes
herein are provided for the purpose of illustrating certain
embodiments, and should 1n no way be construed so as to
limit the claims.

Accordingly, 1t 1s to be understood that the above descrip-
tion 1s itended to be illustrative and not restrictive. Many
embodiments and applications other than the examples
provided would be apparent upon reading the above descrip-
tion. The scope should be determined, not with reference to
the above description, but should mstead be determined with
reference to the appended claims, along with the full scope
of equivalents to which such claims are entitled. It 1s
anticipated and intended that future developments will occur
in the technologies discussed herein, and that the disclosed
systems and methods will be incorporated into such future
embodiments. In sum, 1t should be understood that the
application 1s capable of modification and variation.

All terms used 1n the claims are intended to be given their
ordinary meanings as understood by those knowledgeable 1n
the technologies described herein unless an explicit indica-
tion to the contrary 1s made herein. In particular, use of the
singular articles such as “a,” “the,” “said,” etc. should be
read to recite one or more of the indicated elements unless
a claim recites an explicit limitation to the contrary.

The Abstract 1s provided to allow the reader to quickly
ascertain the nature of the technical disclosure. It 1s submit-
ted with the understanding that 1t will not be used to interpret
or limit the scope or meaning of the claims. In addition, 1n
the foregoing Detailed Description, 1t can be seen that
various features are grouped together in various embodi-
ments for the purpose of streamlining the disclosure. This
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method of disclosure 1s not to be mterpreted as reflecting an
intention that the claimed embodiments require more fea-
tures than are expressly recited 1n each claim. Rather, as the
tollowing claims reflect, inventive subject matter lies 1n less
than all features of a single disclosed embodiment. Thus the
tollowing claims are hereby incorporated into the Detailed
Description, with each claim standing on 1ts own as a
separately claimed subject matter.

The 1nvention claimed 1s:

1. A vehicle system comprising:

a speed sensor configured to measure a speed of a host
vehicle and output a signal representing the speed of
the host vehicle; and

an on-board processing device programmed to receive a
signal representing the speed of the host vehicle output
by the speed sensor, determine an amount of time the
speed of a host vehicle 1s below a speed threshold, and
detect a presence of a traflic control device based on the
amount of time the speed 1s below the speed threshold,

wherein the on-board processing device 1s further pro-
grammed to determine a type of traflic control device
based on a recent maximum speed of the host vehicle
and the amount of time the speed of the host vehicle 1s
below the speed threshold, wherein the recent maxi-
mum speed of the host vehicle 1s greater than zero.

2. The vehicle system of claim 1, further comprising a
navigation system programmed to determine a location of
the host vehicle, wherein the on-board processing device 1s
programmed to associate the location of the host vehicle to
the presence of the traflic control device.

3. The vehicle system of claim 1, wherein the on-board
processing device 1s programmed to determine a location of
the traflic control device based at least in part on a location
of the host vehicle.

4. The vehicle system of claim 3, wherein the on-board
processing device 1s programmed to store the location of the
trailic control device 1n a location database.

5. The vehicle system of claim 1, further comprising a
user interface device configured to present a trathic control
alert as the host vehicle approaches the traflic control device.

6. The vehicle system of claim S, wherein the on-board
processing device 1s programmed to command the user
interface device to present the traflic control alert when the
host vehicle 1s near the traflic control device.

7. A method comprising:

measuring, via a speed sensor, a speed ol a host vehicle;

comparing, via the on-board processing device, the speed
to a speed threshold;

determining an amount of time the speed 1s below the
speed threshold;

detecting, at the host vehicle, a presence of a traflic
control device based on the amount of time the speed
1s below the speed threshold; and

determining a type of traflic control device based on both
ol a recent maximum speed of the host vehicle and the
amount of time the speed of the host vehicle 1s below
the speed threshold, wherein the recent maximum
speed of the host vehicle 1s greater than zero.
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8. The method of claim 7, further comprising determining,
a location of the host vehicle.

9. The method of claim 8, further comprising associating,
the location of the host vehicle to the presence of the tratlic
control device.

10. The method of claim 7, further comprising determin-
ing a location of the trathic control device based at least 1n
part on a location of the host vehicle.

11. The method of claim 10, further comprising storing
the location of the trailic confrol device in a location
database.

12. The method of claim 7, further comprising presenting
a tratlic control alert presented via a user interface device
when the host vehicle 1s near the traflic control device.

13. A vehicle system comprising:

a speed sensor configured to measure a speed of a host

vehicle;

an on-board processing device programmed to compare

the speed to a speed threshold and determine an amount
of time the speed 1s below the speed threshold; and

a navigation system programmed to determine a location

of the host vehicle;

wherein the on-board processing device 1s programmed to

detect a presence of a traflic control device based on the
amount of time the speed 1s below the speed threshold,
and determine a location of the traflic control device
based on the location of the host vehicle,

wherein the on-board processing device 1s further pro-

grammed to determine a type of traflic control device
based on a recent maximum speed of the host vehicle
and the amount of time the speed of the host vehicle 1s
below the speed threshold and store the presence and
type of traflic control device 1n a location database,
wherein the recent maximum speed of the host vehicle
1s greater than zero.

14. The vehicle system of claim 1, wherein the on-board
processing device 1s further programmed to detect an
absence of a previously present tratlic control device based
on the amount of time the speed 1s below the speed threshold
at a location of the previously present tratlic control device.

15. The vehicle system of claim 1, wherein the speed
threshold 1s greater than zero.

16. The vehicle system of claim 2, wherein the on-board
processing device 1s programmed to record, in a histogram
record, the amount of time the speed 1s below the speed
threshold and record the location of the host vehicle at the
time the speed 1s below the speed threshold, and wherein the
on-board processing device 1s further programmed to detect
the presence of the traflic control device based on the
amount of time the speed 1s below the speed threshold and
the location of the host vehicle at the time 1s below the speed
threshold.

17. The vehicle system of claim 4, wherein the on-board
processing device 1s programmed to update the location
database after a traflic control device 1s removed from the
location.
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